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Fig. 1  General structure of Microcystins ( X,Z stand for two kinds of amino acid).
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Fig. 2 Percentage of MC-LR removed from solution + SD by LAB under different toxin concentrations ( A:L. fermentum BBE09-
29,B:L. salivarius BBE09-18 , C: Lb. casei Zhang; []: Initial toxin concentration: 150 wg/L, O :1000 pg/L, A :1800 pg/L;

37°C ;pH 7. 0;Bacterial concentration ; 10° CFU/mL;150 r/min ;average £ SD,n =3 ).

®1 ABEX MCLRHABERESE
Table 1  Percentage of MC-LR removed by LAB

L. fermentum BBE09-29 %

L. salivarius BBE09-18/%

Lb. casei zhang/%

Time EG CK CK EG CK

20 min 23.71 +1.98 24.41 +2.21 29.30 £1.98 24.41 £6.29 26.51 £3.42 26.51 +4.43
4 h 32.10 £3.95 24.41 £2.21 30.70 £3.95 26.51 £4.19 27.90 +£1.98 26.45 +0. 50
8 h 36.99 +3.42 26.51 £0.00 32.80 £3.42 24.41 £2.21 33.50 £2.09 26.37 +0. 00
12 h 36.99 +3.62 28.60 +2.21 36.29 +1.98 24.41 £2.21 37.69 +1.98 24.41 +2.21
24 h 36.29 +3.95 30.70 +4. 19 40.48 £2.09 24.58 £2.21 44.68 £2.09 24.15 +2.21

* Initial MC-LR concentration:150 pg/L; Bacterial concentration:10’ CFU/mL;pH 7.0;37°C ;150 t/min; Cells of the control group were prepared by

heat treatment for 60 min at 100°C ; EG : experimental group, CK: control group ;average = SD,n =3.
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Fig. 3 Effect of bacterial concentration on removal of MC-LR. (A:L. fermentum BBE09-29,B:L. salivarius BBE09-18,C: Lb.

casei Zhang. [1:10' CFU/mL, O:10° CFU/mL; A :10% CFU/mL; 37°C; pH 7.0; 150 r/min; Initial MC-LR concentration

150 pg/L;average + SD,n=3).
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Fig. 4 Effect of glucose on removal of MC-LR by LAB. (A:0% Glc,B:5% Glc,C:10% Gle; [ : L. fermentum BBE09-29, O ;L.

salivarius BBE09-18 , A :Lb. casei Zhang;Initial MC-LR concentration ; 1800 jg/L; Bacterial concentration:10° CFU/mL;pH 7.0;

37°C ;150 r/min;average + SD,n =3).
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Fig. 5 Effect of glucose on removal of MC-LR by LAB. (A:0% Glc,B:5% Gle,C:10% Gle;[: L. salivarius BBE09-18, O ;L.

Sfermentum BBE09-29, A : Lb. casei Zhang; Initial MC-LR concentration: 1800 wg/L; Bacterial concentration; 10" CFU/mL; pH

7.0;37°C ;150 r/min).
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Table 2 Significance analysis of effect of glucose on the MC-LR removal with different LAB concentration

P(L. fermentum BE09-29)

P(L. salivarius BBE09-18)

P (Lb. casei zhang)

Lower cell concentration (10° CFU/mL) 0. 009
Higher cell concentration (10" CFU/mL) 0.093

0. 007
0. 004

0.001
0.107
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Bl 6 WEHEXS Lb. casie zhang EREBFSENZMUREESEBERIENERTHER
Fig. 6 MC-LR removed and log viable strains/ml of Lb. casie zhang at different glucose concentration during incubation at 37°C. Empty

symbols stand for MC-LR removed ,and filled symbols for log viable strains. ( A, A) :add 10% of glucose,( O, ®) :add 5% of glucose,

(OJ,M) :add 0% of glucose, ¥ :blank control: strain without toxin and glucose; ( Initial MC-LR concentration: 1800 wg/L; Bacterial

concentration; 10° CFU/mL;pH 7.0;150 r/min).
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Removal of microcystin-LR by lactic acid bacteria
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Abstract; [ Objective] The performance of Lactobacillus salivarius BBE09-18 | L. fermentum BBE09-29 and L. casei
Zhang to remove the cyanobacterial toxin microcystin-LR ( MC-LR) were determined in this study, and the key factors
related to the removal efficiency were investigated to analyze the specific mechanism and provide a novel way to deal with
the MC-LR contaminated foods. [ Methods] Investigate the microcystin-removing capability of cells in different
physiological status, e. g. viable and nonviable cells, and compare their removing effects with different biomass, toxin
concentration and glucose supplement. [ Results] Among these strains, L. casei Zhang removed the microcystin-LR most
effectively. After a removal treatment with L. casei Zhang for 24 h (10° CFU/mL,pH7,37°C ) ,the MC-LR concentration
deduced from 150 wg/L to 85.5 wg/L. Results also showed that the viable cells were more effective for MC-LR removal
than the nonviable ones. Moreover, the removal performance can be improved significantly when glucose was added, and
the maximum removal of 92% was observed for L. casei Zhang ( toxin initial concentration 1800 wg/L, 10" CFU/mL,
pH7.0,37°C ,24 h) with 5% glucose supplement. [ Conclusion] All of the three LAB used in this study can remove MC-
LR. It can be confirmed that some factors, such as biomass, toxin concentration and energy supplement of cells play
important roles on the removal efficiency. These results suggest further that the mechanism of MC-LR removal in LAB may
be related to their metabolic activity.
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